Sepsis is invariably associated with activation of blood coagulation owing to excessive thrombin formation, defective fibrinolysis and defective natural anticoagulants, resulting in fibrin deposits and ultimately in disseminated intravascular coagulation (DIC) [1] . Furthermore, as a result of microvascular thrombosis, sepsis-induced coagulopathy has been associated with multiple organ dysfunction syndrome and a poor prognosis [2] . This represents the basis for anticoagulation in all patients with sepsis.
The concept of immunothrombosis [3] , highlighting that coagulation activation should be understood as an innate immune defence mechanism that may be essential, rather than a solely deleterious consequence of infection, should also be invoked in our PRO position. Indeed haemostasis could be interpreted as a first non-specific line of host defence and a regulated low-grade activation of thrombin generation could prove beneficial for surviving bacterial challenge. Thus, the recognition of "noxious haemostasis" or DIC remains a medical paradigm for critical care physicians.
Blood coagulation therefore may be a potentially interesting therapeutic target in sepsis and septic shock, to prevent or counteract excessive coagulation activation [4] . Significant reductions in the endogenous anticoagulants protein C and antithrombin correlate with DIC severity. Anticoagulant agents have largely been suggested to improve this prognosis. As a minimum, septic patients are at least at high risk of thrombosis, and preventive anticoagulation is usually required and could be achieved by heparin (Fig. 1) .
Experimental studies demonstrated the deleterious role of thrombin generation through the beneficial effects of anticoagulant (antithrombin, protein C and tissue factor pathway inhibitor-TFPI) on survival in endotoxic animal models [5] .
Already heparin activates antithrombin leading to inactivation of thrombin, factor Xa and some proteases. Even though its exact role in vivo is still unclear, heparin could potentially be considered as an anticoagulant drug in sepsis. A meta-analysis by Wang et al. disclosed that heparin administration decreased mortality in septic patients [6] . Its short half-life and the availability of heparin antagonists facilitate its controlled use. The use of antithrombin seemed to be associated with increased survival in phase II studies, but this could not be confirmed in large phase III trials. Both the optimal dose and the duration of treatment, however, remain to be determined; Japanese trials and meta-analysis tend to highlight the efficacy and safety of moderate doses during sepsis [7] . Thrombomodulin acts on the thrombincatalysed conversion of protein C to activated protein C, which has potential anticoagulant and cytoprotective effects [8] . In these different trials, the risk of bleeding complications would moreover be relatively low, suggesting that despite major coagulation disorders, anticoagulation of patients with sepsis-induced DIC would be safe.
Despite some useful properties, the same inhibitors were not demonstrated to be beneficial in clinical trials, and innovative treatments with activated protein C were withdrawn [9, 10] , so that the latest Surviving Sepsis Campaign guidelines do not recommend any specific anticoagulant treatment [11] . Nevertheless, indirect response could be helpful: in some post hoc analyses of randomised clinical trials, it seems that less seriously ill patients (e.g. predicted mortality less than 25%, APACHE II score less than 25 or SAPS II score less than 40) did not benefit from antithrombin, activated protein C or thrombomodulin therapy [12] . Activated protein C drotrecogin alfa (activated) was shown to significantly decrease mortality in septic patients in the PROWESS study [13] , and this was attributed to anticoagulant and cytoprotective effects, improving the microcirculation. Another placebocontrolled study, the Prowess-shock trial, was negative, but that study was conducted when the drug was on the market, so that the drug could still be reserved for more stratified patients. Indeed, post hoc analysis of the initial PROWESS trial evidenced that patients with DIC (according to modified ISTH 2001 "overt" criteria) seemed to benefit the most [14] . Heterozygous FV Leiden carriers displayed improved survival in the PROWESS trial regardless of treatment allocation [13] .
Nevertheless, the major drawback of the activated protein C trials was the lack of biomarker to identify the right patient population. In more general terms, the absence or inadequate stratification of septic patients on the basis of the coagulation activation status, leading to wrong (useless) allocation of anticoagulant treatments, could partly explain the negative results of trials. Indeed, despite several scoring systems [15] , DIC is still poorly recognized. Moreover, anticoagulant treatments will disrupt a tight equilibrium between pathogen and adaptive host response. Thrombomodulin, which combines anticoagulant and anti-inflammatory effects, represents another therapeutic option [4] . Interestingly, in the different clinical trials the risk of bleeding complications generally seemed to be relatively low, suggesting that despite major coagulation disorders, anticoagulation of patients with sepsis is in general quite safe. Few trials have so far allocated anticoagulant treatments to a selected subset of septic patients on the basis of coagulopathy criteria. This is the case now for the development of thrombomodulin. Following encouraging results of a phase II trial, a larger study is underway in which septic patients are enrolled when they have a low platelet count and a prolonged INR. This 800-patient trial is in its second half [16] . If several trials have then suggested beneficial effects in the subgroup of patients with sepsis-induced DIC, the ideal anticoagulant has not been identified yet and further clinical trials are needed before a specific anticoagulant substance could be recommended in specific subgroups of patients. All anticoagulants are likely not to have the same properties, some of them being additionally attributed cytoprotective effects. Clearly biomarkers are needed as diagnostic and prognostic markers of early DIC. Delabranche et al. [17] recently demonstrated that both endothelial-and leukocyte-derived microparticles reflecting endothelial and leukocyte activation are relevant biomarkers of sepsis-induced DIC during septic shock and might help early diagnosis and stratification of the patients for future therapeutic strategies.
